Regulation of rat hepatic α-amino-β-carboxymuconate-ε-semialdehyde decarboxylase, a key enzyme in the tryptophan- NAD pathway, by dietary cholesterol and sterol regulatory element-binding protein-2.
Nicotinic acid is one of the older drugs used to treat hyperlipidemia, the greatest risk factor of coronary heart disease. Nicotinic acid is also a precursor of the coenzyme nicotinamide adenine dinucleotide (NAD). In mammals, α-amino-β-carboxymuconate-ε-semialdehyde decarboxylase (ACMSD) plays a key role in NAD biosynthesis from tryptophan. However, the relationship between ACMSD and cholesterol metabolism has not been clarified enough yet. The present study was performed to make clear the relationship between ACMSD and cholesterol metabolism using hypercholesterolemic rats and rat primary hepatocytes. Male Sprague-Dawley rats were fed a diet containing cholesterol for 10 days to induce hypercholesterolemia. The NAD levels in the plasma and liver and hepatic ACMSD activity were determined. In vitro study, the expression of ACMSD and the transcriptional factors that regulate cholesterol metabolism were determined using rat primary hepatocytes treated with cholesterol and 25-hydroxycholesterol or simvastatin, a statin medication, by quantitative real-time PCR analysis and Western blotting analysis. The hepatic NAD level of the hypercholesterolemic group was significantly higher than the control, and the hepatic ACMSD activity of this group was significantly suppressed. There was a significant negative correlation between the hepatic ACMSD activity and liver cholesterol levels. Additionally, in primary rat hepatocytes treated with cholesterol and 25-hydroxycholesterol or simvastatin, ACMSD gene and protein expression was subjected to sterol-dependent regulation. This gene expression changed in parallel to sterol regulatory element-binding protein (SREBP)-2 expression. These results provide the first evidence that ACMSD is associated with cholesterol metabolism, and ACMSD gene expression may be upregulated by SREBP-2.